Introduction

•
Regional differences in prevalence indicate that environment plays an important role in pathogenesis.
Reference needed for this statement, important for the following discussion.
• Al3+ enters the brain through the blood-brain barrier or olfactory bulb directly, No. It is carrier mediated. Details can be found here (1). Please expand and provide detail. Please also include data on CSF Al from the literature in this Introduction to put this statement about BBB properties in relation to Al into perspective.
• Al may accumulate in the body after longterm exposure.
Again a statement that needs reference. Where is it accumulated?
To what extent? Please expand. Details on aluminium kinetics can be found here (2) .
Materials and Methods
• .. administrated a self-designed questionnaire Validated questionnaire? Which questions? Questionnaire may be included as a supplement.
• MMSE, firstly introduced by Folstein16 in 1975, has become … This entire section (line 20-29) does not belong in the Material&Methods section, maybe in Introduction. Please reformat.
• Exclusion criteria for our study were:
What about Alzheimer´s dementia? This is a study of MCI. The definition of MCI is fine but what about the separation of MCI from Alzheimer´s dementia? Please clarify.
• Approximate 10ml venous blood was collected in tubes containing ethylenediaminetetraacetic acid (EDTA) from each participant in the early morning.
Where was the sampling performed? Cleanliness of sampling site? Air filter y/n? What type of tubes were used? Glass or plastic -if plastic what kind? Were tubes acid washed? Were field blanks collected? If so what kind of field blanks? Details on these matters can be found here (3) . What was the storage time between sampling and analysis?
Omission of details on sampling is the most severe critique of this paper, especially as this is a study of aluminum, well known for notorious contamination errors. Please provide reasons for not studying aluminum in CSF.
Results
• Table 1 In Table 1 Plasma Al quartile 3 is noted as high as 35. Which is the highest value? Are these extreme outliers or part of an even distribution? Please provide information about spread of data and reasons for including or omitting outliers. Units are lacking in Table  1 .
Discussion
• A series of meta analyses also demonstrated that the Al levels of AD cases were significantly elevated in brain, serum and CSF, particularly in serum,
The Discussion section is a bit vague. Please put the results of this study in perspective of this series of meta analyses. Were your aluminium values higher or lower? If so why? Please provide a methodological comparison.
Conclusion
• High Al exposure may be a risk factor but high education level may be a protective factor for this type of MCI.
Conclusion too lame. This excellent and large study provides data from 853 workers with four controls each enough for a more firm conclusion. My suggestion is not to try to balance exposure against education.
• ..this type of MCI. Introduction: Alzheimer's disease (AD), the most common neurodegenerative disorder in the world, has tremendous consequences for individuals, families and society.
(1, 2) With the increasing proportion of elderly people, the number of AD cases will grow by up to 3-fold by 2050.(3) AD is currently considered a continuous disease process that includes mild cognitive impairment (MCI). MCI is the early stage of dementia (4), and it is associated with an increased risk of developing dementia.(5) However, the aetiology of AD remains unknown after decades of research efforts. The prevalence ratios for black people in different countries clearly vary, indicating that environmental factors may be more important than genetic factors. (6) Aluminium (Al) is one of the richest elements in the world and is present in every aspect of our life, such as food additives, drugs, cosmetics and industrial production, among others. Al can enter the body through the skin, digestive tract, muscles, and respiratory tract, but it is excreted chiefly through the urine and sweat. (7) Increasing environmental pollution leads to acid rain, and subsequently the dissolved silicate in the soil enters the water source, ultimately increasing the Al load in the human body. Al may accumulate in the body after long-term exposure; the skeleton contains approximately 50% and the lungs 25% of the body burden. (8) In Wu Tangchun's study, they conducted a correlation substudy to compare the concentrations of each metal in plasma, whole blood, and urine samples. They found significant correlations between plasma and blood concentrations including aluminium (excluding chromium, iron, and cadmium Answer: ICP-MS is a multi-elemental analytical method with very high sensitivity for most elements including Al and can achieve ng/L or pg/L accuracy, which means that the error is not possible being caused by machine, but being caused by pollution. We had measured the blanks (Milli-Q water) along with the specimens by ICP-MS. The aluminium concentration was below the detection limit (0.39g/L), indicating that the tubes did not introduce contamination. Before analyzed, the tubes were soaked in acid for 3 days, washed adequately by Milli-Q water and dried in drying cabinet.
Reviewer 2:
1. The language needs considerable editing.
Answer: I have got the help of a professional copyediting service (recommended by the BMJ open website) to improve the quality of my English. A certification was supplied.
2. Were the ICP-MS analyses carried out blind to group status?
Answer: The specimens were measured in random order by blinded laboratory personnel.
3. Intake of aluminium-containing antiacids was an exclusion criterion. What about other means of exposure to aluminium, such certain deodorants and aluminium cookware?
Answer: Aluminium-additives are commonly found in foods. In our questionnaire, we collected the information about the dietary habits of the participants, such as how often you eat vermicelli or fritters? The frequency of eating vermicelli or fritters which may contain Al-additives was rare in this region. Do you use aluminium cookware in your home? Pure aluminium cookware has been eliminated in China for a decade of years. Furthermore, we measured the drinking water in this region, the Al concentration was <0.2mg/L, comply with the standards stipulated by the state. Unfortunately, we did not ask about the use of deodorants, the participants were all men, who had no deodorants habit in our country, the effect of deodorant on high-risk occupational groups is very small. The self-designed questionnaire would be uploaded as supplemental material. In the exclusion criteria, we added "(4) workers who use Al cookware in the home or eat vermicelli or fritters every day".
4. The authors state that aluminium is excreted 'only through the kidneys'. I should like to draw their attention to the following paper Answer: I have read the paper "Aluminium in human sweat" carefully and amend my statement "aluminium is excreted chiefly through the urine and sweat."
Reviewer 3:
1. Language handling is however disastrous and problems with prepositions, tense, tempus and other grammatical flaws, too many to be mentioned, hamper the otherwise stringent presentation. Major language revision is recommended, preferably by a native English speaking person.
Answer: Language revision was completed with the help of professional copyediting service, recommended by the BMJ open website, a certification was supplied.
2. Diagnosis of mild cognitive impairment is properly performed based on widely accepted criteria, however blood sampling is inadequately addressed without appreciation of necessary cleanliness routines.
Answer：This is an epidemiological investigation in China, we sampled blood in blood sampling room that is certified by local health authority, of aluminium factory staff hospital located far away from the production area of the factory. Blood-collecting vessels are vacuum and airtight. For these occupational high exposure population, the impact of ambient air on the sample is negligible. After sampling, the plasma was separated into EP tubes, which was made of plastic. Before use, the tubes, pipette tips even the bags containing them were all soaked in acid for 3 days, washed adequately with Milli-Q water. Field blanks (Milli-Q water) were analysed and none of Al were detected in the blanks, indicating that the experimental process did not introduce contamination.
3. To each of the 53 participants 4 controls have been assigned giving excellent statistical power allowing for firm conclusions. The Discussion section is weak and rigid repeating statements from Results and narrowing the scope promised in the Title. Likewise Conclusions is lame and not respecting the impressive results from this large Chinese adequately designed cross-sectional study.
Answer：We have revised the various parts of the article in detail based on your suggestions. Details as follow.
Title
Investigation of prevalence of cognitive impairment and its risk factors among Aluminium workers: a cross-sectional study
The title is unnecessarily complicated and a bit long. It is clear from the publication that it is an investigation. The title promises a comprehensive study of several risk factors and that promise is not met by the Results and Discussion.
Possible alternative and maybe more effective title: Cognitive impairment in aluminium workers: A cross sectional study.
Answer: We thank to the suggestion of the reviewer, the title he suggested is excellent, we have changed the title to: "Cognitive impairment in aluminium workers: A cross sectional study".
Abstract
To investigate the prevalence of mild cognitive impairment (MCI) and its risk factors among Aluminium (Al) workers
If possible avoid abbreviations in abstract. This sentence about Objectives promises a thorough overview of all known risk factors -which then does not materialize. Please rewrite.
Answer: The abbreviations in abstract are avoided.
Objective: To investigate the prevalence of mild cognitive impairment and relationship with plasma aluminium among aluminium workers.
regular Al drug and mental drug use,
The meaning of "regular Al drug" is unknown to this reviewer.
Answer: Aluminium-containing drugs, such as antacids, buffered analgesics, and antidiarrheal agents. They have been clarified in the manuscript.
There was a high prevalence of MCI in Al workers
High compared to what? Please include a comparison with the MCI prevalence in China.
Answer: The conclusion was rewritten. The prevalence of MCI is lacking for people below 60 years old even aluminium workers in literature.
High Al exposure was associated with increased risk of cognitive impairment, Answer：This section（line 20-29）has been reformatted to Introduction.
Exclusion criteria for our study were:
Answer: MCI and AD are no longer independent of each other, MCI is considered to be the early stage of AD. The diagnosis of dementia is still a clinical diagnosis. Clinical feature and neuropsychological test are important. The core symptoms of dementia are: ① Impaired daily work and general activity; ② Life function and execution ability are lower than before; ③ Can't be explained by delirium or mental illness. Ultimately judged by the clinician. The people we investigated are all under the age of 60, and they can all live and work normally, not to the extent of dementia. Our research subjects have not been diagnosed as dementia. In the exclusion criteria, we added " (7) Dementia defined by impaired daily work and general activity, or poorer life function and execution ability than previously observed, or a condition that could not be before or explained by delirium or mental illness (judged by the clinicians)."
Approximate 10ml venous blood was collected in tubes containing ethylenediaminetetraacetic acid (EDTA) from each participant in the early morning. Answer: We sampled blood in blood sampling room that is certified by local health authority, of aluminium factory staff hospital located far away from the production area of the factory, the bloodcollecting vessels are vacuum and airtight, so we didn't measure the air concentration in the sampling site, For these occupational high exposure population, the impact of ambient air on the sample is negligible. After sampling, the plasma was separated into EP tubes, which was made with plastic (PP). Before use, the tubes, pipette tips even the bags containing them were all soaked in acid for 3 days, washed adequately by Milli-Q water. Field blanks (Milli-Q water) were analyzed and none of Al were detected in the blanks, indicating that the experimental process did not introduce contamination.
The storage time between sampling and analysis was within 3 months.
Biological sample collection and determination of the plasma Al concentration Approximately 10 ml of venous blood was collected from each participant in tubes containing ethylenediaminetetraacetic acid (EDTA) in blood sampling room of the aluminium factory staff hospital in the early morning. The plasma was separated within 30 min by centrifugation (4°C, 5 min, 1500 r) into EP tubes. Before use, the tubes, pipette tips and even the bags containing them were all soaked in acid for 3 days and washed adequately with Milli-Q water. The samples were transported by specially delivery to the laboratory and stored at -80°C until analysis.
Plasma (0.4 ml) was mixed with 1.6 ml nitric acid (4% v/v) for 24 h at room temperature and then analysed by inductively coupled plasma mass spectrometry (ICP-MS) (NexlON 300D, PerkinElmer, USA) to assess the plasma Al concentration. The specimens were measured in random order by blinded laboratory personnel. Each sample was measured twice. The instrument was calibrated every 10 samples using Al standard liquid (Agilent, USA). Field blanks (Milli-Q water) were analysed and showed no Al, indicating that the experimental process did not introduce contamination.
In our study, we didn't get the consent of the workers to collect their CSF. Lumbar puncture is an invasive operation, it is impossible to obtain CSF in epidemiological studies in China.
① Roos. P. Ultraclean paired sampling for metal analysis in neurodegenerative disorders. Journal of Trace Elements in Medicine and Biology. 2019;52:48-52.
Results Table 1 In Table 1 Plasma Al quartile 3 is noted as high as 35. Which is the highest value? Are these extreme outliers or part of an even distribution? Please provide information about spread of data and reasons for including or omitting outliers. Units are lacking in Table 1 .
Answer: The highest value of plasma aluminium concentration is 111.72 μg/L. Plasma Al concentration is positively skewed. The spread of data is listed in the table 2 below. Some values may seem high, we also thought about this when we measured them, we have repeatedly measured these values and found that the values were relatively stable. We tried to omit the outliers, the median of plasma Al concentration was 11.75μg/L, the results were present in table 3. The OR of higher level of plasma Al was 2.76, risk still exist. China is the greatest contributor for aluminium mining, refining, production, fabrication, manufacturing, and use. Al bioavailability from occupational inhalation exposure is significantly high. Answer: The plasma Al concentration of our cases was much higher than the above study. The aluminium concentrations got from the meta-analysis aforementioned were collected from the AD patients not being occupationally exposed to aluminium, their blood aluminium concentration is not suitable to compare with that of our occupationally exposed aluminium workers, so the higher plasma aluminium concentration in our study than that of the meta-analysis afore mentioned is normal.
We added some content in my discussion Discussion:
Aluminium is widely distributed worldwide, but it is not an essential element for life. Long-term Al exposure can lead to the accumulation of this metal. Many studies have indicated that Al is one of the most important environmental factors in cognitive impairment. (29, 30) MCI is considered to be a transitional stage between normal cognitive ageing and Alzheimer's disease.(31) Effective intervention during the MCI phase can prevent progression. Our previous population study(32) showed that retired Al workers had higher plasma Al concentrations and a decline in cognitive functions. Moreover, the detection rate of MCI in retired Al workers was 3 times greater than the control (18.2% vs 5.7%). Thus, Al workers represent a special group at high risk of developing cognitive decline. There were some limitations to the study. For example, only MMSE was used for retired workers, and the sample size was small. However, Al toxicity was present before the workers retired. There has been a lack of studies with a large sample size and with data regarding the prevalence of MCI in Al workers on duty.
There are great challenges for the diagnosis of MCI in epidemiological investigations. Among the cases, delayed recall and visuospatial executive abilities were prominently impaired. Many studies have described a decline in memory. In Polizzi's study, a negative relationship was observed between serum Al levels and MMSE and CDT scores.(18) More than half of our cases showed a visual space disorder but without complaints. In recent years, imaging examinations have played an important role in the early diagnosis of AD.(39) Imaging studies on AD patients have become commonplace, but they remain limited for occupational workers. It is necessary to conduct imaging examinations of occupational workers to identify early patients and further study the types of cognitive impairment and even the processes underlying their development.
Next, an age-matched case-control study was conducted. Our findings showed that income, marriage, smoking and drinking were evenly balanced between the two groups. However, the plasma Al concentration was higher in the cases than the controls. A meta analyses(40) also demonstrated that Al levels in AD cases were significantly elevated in the brain, serum and CSF, particularly in the serum, which may serve as an early marker of AD. The plasma Al concentration was much higher in our cases than in the AD cases assessed in the above study. The general population is primarily exposed to Al through the consumption of food items, taking in antacids, ingestion of Al in drinking water, and inhalation of ambient air, though the latter two exposure ways are believed as only minor parts. Workers in Al industries can be occupationally exposed to airborne Al particulate at concentrations exceeding to which the general population was exposed. (41) These results support the existing evidence linking chronic aluminium exposure and the development of AD. Some early studies (42, 43) did not find an association between Al and AD, but those studies have severe limitations related to their retrospective design and sole investigation of the occupational history of AD patients without plasma Al measurements. Our controls also had higher plasma Al concentrations than the normal range, as they live in the region of the aluminium factory where the air may have been polluted. ICP-MS is a leading technique for elemental trace analysis due to its great sensitivity, speed and accuracy, even at lower LOD levels (0.39 g/L for Al in our study). Contamination can be easily identified, which is important in Al research. Moreover, in our study, we found that electrolysis workers were prone to cognitive impairment. Electrolysis is the last process in Al production, where the workers are mainly exposed to aluminium oxide dust, which is more harmful due to a higher bioavailability. (44, 45) In the multivariate analysis, higher plasma Al was associated with an increased risk of cognitive impairment. Education was found to be a protective factor for MCI, which has been widely accepted.
In the case group, 64.1% had a low education level, suggesting that the risk of cognitive impairment in Al workers might be improved through continuing education. For Al workers with high plasma Al levels, the role of education was more prominent. Smoking and drinking were not associated with MCI in our study. The above results indicated that Al played an important role in the pathogenesis of cognitive impairment. Our animal experiments (46) (47) (48) and other research (49, 50) have confirmed this point.
We investigated, for the first time, the crude prevalence of MCI among on duty Al workers. Moreover, we provided data supporting the relationship between the plasma Al level and cognitive impairment, proposing valuable interventions. There were some limitations to our study. First, our study may not fully assess the temporal relationship between risk factors and cognitive outcome, and a longitudinal follow-up study is needed to clarify this issue. Second, only cognitive scales were assessed without imaging data, which could lead to bias. MRI imaging will be conducted to clarify the relationship between clinical symptoms and brain structure. Third, the number of cases was still limited. Finally, there were no women in the factory, and consequently data for women are lacking.
